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'?t?: gszgtc;iation between socioeconomic disadvantage and increased risk of depressive symptoms in
adulthood is well established. We tested A the contribution of early exposure to neighborhood
socioeconomic disadvantage on later depressive symptoms throughout life, B the persistence ofithe
potential association of early exposure with depressive symptoms, and C the contribution of other
known risk factors to the association. Data were collected from a prospective, population-based
Young Finns Study 32 year follow -up study that included participants aged 3-to 18 years at
baseline 1980. Participants were followed up with repeated measurements,of depressive symptoms
between 1992 and 2012 N=2788 and linked to national grid data‘en.neighborhood disadvantage via
residential addresses. We examined the associations mixed models separately in 5-, 9-, 15-, and 20-
year follow ups. Living in a disadvantaged neighborhood during childhood and adolescence was
associated with a higher level of depressive symptoms in adulthood in all follow-up periods 3 0.07,
P-value 0.001 compared with others. Individual adulthood socioeconomic status mediated the
associations. Living in a socioeconomically disadvantaged area during childhood and adolescence
has long lasting negative association with mental health irrespective of family related risks, partially

due to socioeconomic-adversity later in life.

Key words»Area, neighborhood, mechanisms, depression, population, risk
Listcofiabbreviations:

95%~C1 = 95% confidence interval
SD’= standard deviation
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Although the etiology of depression and depressive symptoms is multifactorial 1, adverse
environmental exposures in early life are known to play a role 1-4. It is unclear whether early life
experiences predict depression because they are linked to accumulation of risks over a lifetime.
Alternatively, childhood and adolescence may be critical periods in life that have irreversible
effects on mental health. One psychosocial risk that may have long-term effects on mental health
outcomes is growing up in disadvantaged residential neighborhoods characterized by povertyslack
of employment opportunities, a high percentage of renters, and reduced economic prospects 5,
which, in turn, are related to marginalization 6, 7 and low neighborhood integtation,

Although many 7-22 but not all 23, previous studies have shown an association between
neighborhood socioeconomic factors and depression, a recent metasanalysis did not reveal
consistent support for such an association 24. This meta-analysis found an association between
neighborhood socioeconomic disadvantage and later dépression only in studies with short <5 years
follow-up times but not in those with longer ones. Most'of the studies included in the meta-analysis
comprised older adults and only one study‘wasybased on participants <16 years at baseline 24.

Additionally, there are multiple other family-related psychosocial risks in childhood that
potentially affect the developmént of depressive symptoms, including low parental socioeconomic
status, parental mental health problems 16-20, parental alcohol use or antisocial behavior 20, 25,
parental unhealthy diet 14,26, 27, quality of emotional environment the degree acceptance and
nurturance 28,.and stressful life events 14, 29. Studies suggest that these family-related
psychogocial fisks confer increased risk of mental or physical health problems 16-22, 25-28
particularly when multiple risk factors accumulate 14, 30, 31.

Depressive symptoms and major depressive disorder have high risk of recurrence. Recurring
episodes have been shown to predict a progressively increasing risk of subsequent episodes,
particularly with onset in adolescence 32-35. Furthermore, although the initial onset of a depressive

episode may be preceded by stressful life events, later recurrent episodes may be less closely related
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to such distal stressors due to an individual’s heightened sensitivity to environmental stressors of
daily life 36, 37. Thus, factors that increase the risk of early depressive episodes may thus
dramatically increase the risk of developing depression later in life 38, 39. Few studies using
prospective data have examined the associations of childhood and adolescence neighborhood
disadvantage with the development of later mental health problems 14, 15. Similarly, very few
studies have considered the associations of other family-level risks with the development‘of
depressive symptoms 12, 13 in addition to individual socioeconomic status. Understanding how
childhood and adolescent risk factors predict change in risk factors over a lifetime is thus of
growing scientific and public health relevance, potentially facilitating focused and timely
prevention.

In the present study, we used data from the prospective Young Finns cohort study. We
examined the association of long-term neighborhood disadwantage during childhood and
adolescence with the development of depressiveSyaptoms in adulthood using multiple follow-up
times from 5 to 20 years. We also consider€d the aSsociations of accumulated psychosocial
adversities in childhood from multiple,domains. We also tested the potential mediating effect of

adulthood socioeconomic adverSity USihg causal mediation models 40.

METHODS

Study design and participants

The Young Finns Study N=3596 is an ongoing five-center population-based cohort study of
cardiometabolic risk factors and endpoints in Finnish children and adolescents 41. The first data-
collection phase was between 15 September and 5 December 1980 ages 3-18 years. Subsequent

data collections were conducted in 1983, 1986, 1989, 1992, 1997, 2001, 2007, and 2012.
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In this analysis, we included participants with data on neighborhood socioeconomic
disadvantage who attended the first examination in 1980 and provided data on depressive symptoms
at least in one follow-up examination in 1992, 1997, 2001, 2007, and 2012 N = 2354. All
participants provided written informed consent and the study was approved by the local ethics
committees.

Measures

The exposure to multiple, not only individual, risk factors have been shownto have more
serious developmental consequences and cumulative scores have recently become general in
research on childhood psychosocial risks 42 - 46. Such models define binary risk factors risk versus
no risk, which are then summed together to form a cumulative scote, This approach has the
advantage of being parsimonious, making no assumptions about the relative strengths of multiple
risk factors or their collinearity, and enables testing of‘additive associations over a range of
exposures 47. We built both the neighborhood secigeconomic disadvantage score and the childhood
psychosocial risk score in a similar way, basedyon'previous studies 14, 30, 31, 48, 49.
Neighborhood socioeconomic disadvantage

Annual data on neighbethood Socioeconomic disadvantage were obtained from Statistics
Finland. This national database.assigns a neighborhood socioeconomic disadvantage score to each
Finnish resident in 250-meter grids with 10 or more residents. The score for each grid is derived
from the proportion of adults with primary education only, the unemployment rate, and the
proportion of people living in rented housing. Each of the three variables were standardized as a Z
score'mean 0, standard deviation 1 48. The overall socioeconomic disadvantage score for each
neighborhood is the mean value across all three Z scores, with the national mean being 0 and
standard deviation being 1. A higher score indicates greater neighborhood socioeconomic
disadvantage. Thus, each participant in our study was assigned a “neighborhood disadvantage”

score based on the overall socioeconomic disadvantage score of his or her place of residence. We
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calculated the participants’ exposure to neighborhood socioeconomic disadvantage in childhood age
3 to 18 years by summing the annual residential time-weighted disadvantage Z scores at each
address between the of age 3 and 18 years. Thus, each participant in our study was assigned a
“neighborhood disadvantage” score based on the cumulative socioeconomic disadvantage score
over his or her residential history in childhood. We used the national mean of 0 as cut-off for the
distribution of the Z score to create two groups: low <national mean 0 and high >0 neighberheod
disadvantage. We additionally used recent neighborhood socioeconomic disadvantage‘scores that
were measured using a 5-year time-dependent cumulative disadvantage score‘prior to each
measurement of depressive symptoms in adulthood.
Family-related psychosocial risks in childhood

As in previous studies 14, 30, 50, the following four separate risk childhood clusters were
created: A socioeconomic, B psycho-emotional, C life'events,/and D parental lifestyle. These all
were measured as parental reports in 1980. The risk domain components were summed together
using the following procedure: 0=no risk, 1=risk. The cut-off points were defined based on
theoretical and empirical knowledge-as these are no clinically established thresholds for some of the
risk factors 14. A total cumulative risk score was calculated by summing the separate risk domains
together.
A. Socioeconomic risk cluster
The following four.components were included: low education, manual occupation, low income
lowest 25%, and unsteady employment history any of the following: periods of unemployment,
long-term sickness absence, or parents on disability benefits 30. The cut-off point for the overall
socioeconomic risk domain was >3.
B. Psycho-emotional risk factors
Psycho-emotional factors were mental health status, childrearing style, life satisfaction, and alcohol

abuse. Mental health status was in inquired as: “Have you ever been diagnosed by a health
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professional as having a mental health problem?” “yes”=1 point and “no”=0 points. Childrearing
style and life satisfaction were measured using a 5-point scale derived from the Operation Family
study 51; a response indicating dissatisfaction i.e. 4 or 5 on a 5-point scale with any of the three life
roles was classified as high risk. Parental heavy alcohol use was measured as the frequency of
heavy drinking occasions per year and the response “once a week” indicated high risk. The cut-off
point for high-risk in the psycho-emotional domain was >1.
C. Stressful life events
Stressful life events included moving homes, change of school, divorce in the“family, deaths of
significant persons parents, siblings, and hospitalization or serious illness or both in the family. The
presence of each event was assigned 1 point. The cut-off point for high'risk was >1 events.
D. Parental lifestyle
Parental lifestyle behaviors included body mass index; Tevels of regular physical activity, and
smoking status. The following cut-off points were'used to classify a high-risk level for each
category: mother or father or both is obese’body mass index >30; mother or father or both is a
current smoker; mother or father or béth/indicated no regular physical activity. The cut-off point for
high risk was >3 risks.
E. Cumulative risk score
The cumulative risk.score,was created by adding together all the individual risk domains range 0 to
4. A detailed description of the construction of the childhood psychosocial risk score, including
information onsthe basis of the cut-off points and risk domain compositions has been reported
previously 14 and also in the Web Appendix Web Table 1 .
Depressive symptoms

Depressive symptoms were assessed in 1992 ages 15 to 30 years and in 1997, 2001, 2007,
and 2012 using a modified version of Beck’s Depression Inventory 51, 52. The participants were

asked to rate 21 items e.g. “I often feel sad” on a 5-point scale ranging from totally disagree 1 to

020z 11Mdy 0} uo Jasn uopuoT abs|j0) Ausieniun Aq v061 1 85/9Z0eeMN/ale/c601 "0 /I0p/1oBISqe-8]oIe-a0uBApe/ale/woo dno-olwapeoae//:sdiy Woll papeojuMO(]



totally agree 5. Cronbach’s a of the scale ranged from 0.89 to 0.92. In the original version of the
Beck’s Depression Inventory, subjects are asked to choose between one of four alternative
descriptions of 21 items, for instance: 0 I do not feel sad, 1 I feel sad, 2 I am sad all the time and I
cannot snap out of it, 3 I am so sad or unhappy that I cannot stand it. In the present study, the
participants were asked to rate the second original response option e.g., “I often feel sad” on a five+
point Likert response option ranging from totally disagree 1 to totally agree 5. These second
response options were selected because they more accurately measure depressive symptoms among
the normal population 53. The means of the scores from the 21 items at each Wwave were used as the

outcome in the analyses range 1 to 5.

Individual socioeconomic adversity in adulthood

Indicators of adulthood individual socioeconomic adyersity were the length of the
participant’s highest education in years, mean income continuous variable, and unemployment
during follow-up from 1992 to 2012 yes orno\Each indicator was standardized mean=0, standard
deviation =1. The only exception wasiunemployment, which was coded as 1 for a history of
unemployment and 0 otherwise. The overall score for adulthood individual socioeconomic status
was the mean of the 3 indicatorsya lower score indicates lower individual socioeconomic adversity.
Statistical analyses

The data for, the main analyses were structured such that each participant contributed 1 to 5
person-observations to the dataset, depending on the number of study phases available for that
individual. This study design allowed us to use all available data and permits considerations of the
non~independence of repeated measurements person-observations on the same individual. The data
were analyzed using multilevel linear regression, specifically the random-intercept model i.e. a

mixed-effects model 54.
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The analyses were conducted in the following steps. 1 We examined how depressive
symptoms changed over time and whether the trajectories of depressive symptoms were different
according to childhood neighborhood socioeconomic disadvantage groups using four different
follow-up time intervals. We conducted four identical series of repeated mixed models with two,
three, four, and finally all five measurement points: first baseline TO and five-year follow up T5,
second three time points TO, TS5 and ten year follow-up T10, third, four time points TO, PS5y L0 and
fifteen-year follow up T15 and forth, five time points TO, TS5, T10, T15 and twenty-yeaz.follow up
T20. These models were adjusted for age, sex, and family-related psychosocial risk)in childhood.
We also examined the associations when adjusted for the most recent neighborhood disadvantage
score the previous 5-year period in each data collection phase of dépressive symptoms in adulthood.
2 We examined the potential causal mediating effect of adulthoodsocioeconomic adversity in the
association between childhood neighborhood disadvantagevand adulthood depressive symptoms
using the approach developed by Imai and co-wetkers. This was based on the counterfactual
framework and nonparametric identificatioh based on the sequential ignorability assumption 40, 55-
58. The effects were separated into natural direct effects, natural indirect effects, and total effects.
The natural direct effect provides.an estimate for the association between childhood neighborhood
disadvantage and depressive symptoms in a scenario where the level of exposure to the mediator is
similar among individuals,exposed and not exposed to high childhood neighborhood disadvantage.
The natural indirect effect refers to the excess risk of depressive symptoms among those exposed to
high chitdhood.neighborhood disadvantage due to their neighborhood disadvantage in adulthood.
For total effect, both natural direct and indirect effects are considered to estimate the association
between childhood neighborhood disadvantage and depressive symptoms. The proportion mediated
of the total effect is given as percentages for the mediator.

Data analysis was performed with R 3.5.1 and the “lme4” package for multilevel regression

procedure and “mediation” package for mediation analyses following the procedure for
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implementing mediation function in multilevel data 58, 59. We used linear mixed modeling as we
used continuous mean score depressive symptoms score as an outcome.
RESULTS

Characteristics of the study participants Table 1 show that, on average, the level of
depressive symptoms declined during follow-up Figure 1. There were no differences in these trénds
between the neighborhood disadvantage groups test of time interaction P=0.381. In the model
adjusted for age and sex Table 2, exposure to childhood neighborhood disadvantage was associated
with a higher level in depressive symptoms at the 5, 9, 15, and 20-year follow=up times [3-
coefficients 0.07, 0.08, 0.08, and 0.08; P-values 0.009, 0.001, <0.001, and<0.001, respectively
Figure 1. The associations between neighborhood area disadvantage and depressive symptoms
Table 2 and 3 were somewhat attenuated when the models.were additionally adjusted for family-
related psychosocial risks in childhood. The attenuatien wasyamost evident during the first follow-up
time. When the models were adjusted for neighborhood disadvantage in adulthood during the last 5
years preceding each measurement of depressive symptoms, the associations between childhood
neighborhood disadvantage and depréssive)symptoms remained essentially the same Table 2.

To detect whether the relatively large age range in our cohort would affect our results, we
divided the participants into twe-groups 3 to 9 years and 12 to 18 years and tested the area
disadvantage-age greup interaction on depressive symptoms in each follow-up phase. No
interaction effects.were statistically significant P-value range 0.13 to 0.26.

A totalyof 39% of the association between childhood neighborhood disadvantage and
depressive symptoms was mediated through adulthood socioeconomic adversity Figure 2. There
Wwasno interaction between adulthood socioeconomic adversity the mediator and childhood
neighborhood disadvantage the exposure in predicting depressive symptoms P=0.38.

In the additional analyses, we first imputed five different datasets using predictive mean,

matching our imputation method and repeating the age- and sex-adjusted model with the longest
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possible follow-up time. The results were very similar to those using complete cases data § range
0.06 to 0.08; all P-values <0.001 Web Table 2. We also examined the association between
neighborhood disadvantage and depressive symptoms over the whole follow up including all
measurement points using inverse probability censoring weights to weight the models for
missingness. This analysis included all confounders and the results are reported in the Web Table3.
Overall, the results remained very similar, with a slight attenuation when neighborhood
disadvantage during last 5 years was adjusted for. We also conducted the analyses/using.continuous
neighborhood socioeconomic disadvantage score. Compared to the dichotomoOus score, the
regression coefficients were slightly smaller range 0.05 to 0.06 but nevertheless significant P-value
range 0.006 to 0.001. Finally, we repeated the analyses using contitwous childhood cumulative
psychosocial risk score, i.e., standardized sum score. These.xesultswere hardly any different
compared to those based on the sum score of dichotomized'individual risks Web Table 4.
DISCUSSION

In this prospective nationwide cohort study, we evaluated the association of cumulative
neighborhood disadvantage in childhoed and adolescence with the occurrence of depressive
symptoms spanning a 20-year.period from young adulthood to middle age. We observed that
participants who lived in disadvantaged areas during childhood and adolescence were at increased
risk of experiencing-depressive symptoms in adulthood. This association was independent of the
childhood family’s:socioeconomic position and other risks and more recent neighborhood
disadvantage. Fhis finding is in line with previous studies suggesting that childhood and
adolescence may be critical periods for later development of depressive symptoms 16-22, 25-28.
This finding points to a need for prevention efforts focusing on children’s living circumstances as
part of strategies to reduce the burden on depression in the population.

We also observed that the association between neighborhood disadvantage in early years

and later depressive symptoms was mediated through the participants’ own socioeconomic position
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in adulthood. Thus, it seems that neighborhood disadvantage in childhood has an impact on
obtained socioeconomic status in adulthood that in turn associates with long-term development of
depressive symptoms, suggesting that adulthood socioeconomic status is probably one of the more
immediate causal factors of depressive symptoms.

Previous studies have yielded mixed evidence on whether growing up in a disadvantaged
residential neighborhood is associated with an increased risk of later depression. A meta<analysis
performed by Richardson and others concluded that only studies with <5 years of follow, up showed
an association between disadvantaged neighborhoods and depression whereas‘studies with longer
follow-up times did not 24. To the best of our knowledge, the present study is one of the first to use
neighborhood information over a lifetime from early childhood to adolescence with multiple
measures of depressive symptoms spanning 20 years.

The causality between neighborhood factors and health-related outcomes such as depression
has recently been questioned 60, as the associatiens,are hot expected to be strong. However, most
previous studies used shorter follow-up times or [arger geographical areas when measuring
neighborhood disadvantage than this$tudy 61, 62. A recent twin study that demonstrated that
neighborhood disadvantage ingcreases the genetic risk of depression also supports this notion 63.

Our results offer insights-to the role of environmental exposures in the development of
depressive symptoms. Ougresults suggest that there may be an association of the childhood
physical and social environment with depression that is mediated not only through the close family
environment and social relations but also through other pathways. These include proximal and
distal'environments that increase the risk of depressive symptoms.

The strengths of our study are its prospective design and its exceptionally long follow-up
period 41. We also used an objective measurement of neighborhood socioeconomic disadvantage
that was categorized based on national means, repeat data five data collection phases on depressive

symptoms, and various other risk factors. This was based on a denser 250 m estimation of
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disadvantage than in most previous studies. We were also able to use multiple repeated
measurement of neighborhood disadvantage in respondents’ childhood and adolescent phases.
There are some limitations that should be considered. This was an observational study and although
we used a longitudinal design, the possibility to make causal inference based on the associations is
limited. The sample size was acceptable but did not allow for an analysis of possible subgroup
differences on the associations of neighborhood socioeconomic disadvantage, such as differences
by sex, age groups, or larger area units. The measurement of neighborhood socioeconomic
disadvantage included education, unemployment, and home ownership but didinot consider other
potentially important characteristics such as income and single-parent households.

The sample attrition was almost 40% between baselifie and the last depressive
symptoms measurements 32 years later. This is a relatively minorlimitation because we used
repeated measures mixed modeling that takes information fsom any data collection phase.
Furthermore, although the differences between thewbaseline population and those reporting
depressive symptoms at the last data colleetionyphase were small in terms of demographic
characteristics and neighborhood disadvantage, sample attrition may have led to an underestimation
or overestimation of associations:. The study was performed in a single country with a racially
homogenous population; this may restrict the generalizability of the findings. Finland has relatively
low levels of income, inequality and wealth inequality and thus studies in less socioeconomically
egalitarian societies are warranted. Depressive symptoms were measured using self-reports;
diagnoses made by professionals using clinical interviews would have been preferable. However,
the validity of the Beck’s Depression Inventory -r has been shown to be good 53, 64, 65 and self-
tepoerted mental health problems have been shown to have similar developmental patterns as clinical
measures 66. In our analyses, we did not consider clustering of individuals within neighborhoods.
Before adulthood, the participants with data on neighborhood disadvantage had lived in 3060

different neighborhoods grids and moved on average 1.81 times range 1-15; the average total
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population per grid was 207, and there were on average 0.91 participants per grid. In adulthood,
they had lived in 9540 different grids and moved on average 7.03 times range 1-29; the average
total population per grid was 175, and there were on average 0.29 participants per grid. Because
individuals’ moving histories were independent from the moving histories of the other participants,
clustering of individuals within neighborhoods is extremely rare, thus spatial autocorrelation is’an
unlikely source of bias in these data. We were unable to calculate age-related neighborhood risk
scores, but we do not consider that a serious limitation. The neighborhood disadvantage.represents a
general marker of environmental risks for all of the residents in that neighborheod.

Although there are multiple advantages in combining individual familial psychosocial risks
into composites parsimony and lack of assumptions about relative strengths or collinearity, it is
possible that different risk factors may be differentially important;;and some may be
collinear. Thus, future studies may additionally analyz¢€ théasSociations of multiple individual risks
separately when analyzing associations between,hildhood psychosocial risks and health outcomes.

Further research using interventions or'natural experiments is needed to examine whether
improvements in both neighborhood-andfamilial risk factors would decrease depressive symptoms
and other mental health problems. For'example, it would be important to examine if active policies
prevent any area from becoming.disadvantaged. Implementing such policies may be difficult, but
one example is the spatialsocial mixing policy applied in some larger cities in the Nordic countries,
which have been shown to be effective in preventing spatial social segregation 67. This means
scattering municipal rental housing amongst other types of housing, thereby preventing the
formation of large areas with primarily rented flats. It would be important to examine if such a
mixing policy in neighborhood facilities may help prevent stress and a negative atmosphere in

disadvantaged neighborhoods.

Our results suggest that neighborhood socioeconomic disadvantage is associated with later

depressive symptoms and that the association is mediated through socioeconomic status later in life.
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Thus, long-term political decisions aiming at preventing large differences in disadvantage between

residential areas may be important to prevent long-term mental health problems.
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Table 1. Sample characteristics of Young Finns study 1980, % or mean SD, N=2788 - 1974

Variables Neighborhood disadvantage during childhood *
low high P-value
MeanSD  No % MeanSD No %

Sex

Female 816 51.3 614 513  0.966

Male 776 48.7 582 48.7
Age at baseline 1992, years 2195 2243 0.595
Neighborhood disadvantage -0.40.5 0.40.7 <0.001
during last 5 years at baseline
1992 high/low
Depressive symptoms at baseline  2.10.6 220.6 0.018
1992
Childhood psychosocial risks

0 735 60.8 397 351 <0.001

1 377 31.2 255 403

2 77 6.4 98  56.0

3 20 1.6 15 429
Adulthood socioeconomic <0.001
adversity

low 138%, 7 914 819 77.0

high 31 Y86 244 23.0

aNote age 3 -18 years
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Table 2. Association between childhood neighborhood disadvantage and development of
depressive symptoms according to follow-up times mixed effects models.

20

Model
and 5-year follow up 9-year follow up 15-year follow up 20-year follow up
predictor
- ; - P - P
Estimat 05% CI P-value Estimat 95% CI  P-value Estimat 95% Povalue Estimat 95% Povalue
es es es Cl es Cl
a
Model 1
Neighborh 0.07 0.009 0.08 0.001 0.08 0.04 <0.0 0.08 0.03 0.001
ood 0.02 to 0. 0.03 to 0. to 01 to
disadvanta 12 13 0.13 0.12
ge during
childhood
Age -0.01 -0.01to 0.002 -0.01 -0.01to <0.0 -0.01 - <0.0 -001 - <0.0
-0.00 -0.01 01 0.01 01 0.01 01
to - to -
0.01 0.01
Male sex -0.19 -024to- <0.0 -0.19 -023to- <0.0 -0.17 - 0.0 /" -0.15 - <0.0
0.14 01 0.14 01 021 01 0.19 01
to = to -
0:12 0.10
Model 2°
Neighborh 0.05 - 0.100  0.06  0.00 to 40.049 | /0.06 0.01 0.026 0.06 0.00 0.044
ood 0.01 to 0. 0.11 to to
disadvanta 11 0.12 0.11
ge during
childhood
Age -0.01 -0.01to- <0.0 ,0.0I%-001to- <0.0 -0.01 - <0.0 -0.01 - <0.0
0.00 01 0.01 01 0.01 01 0.01 01
to - to -
0.01 0.01
Male sex -0.19 -025to0 <0.00 -0.19 -025t0 <00 -0.17 - <0.0 -0.15 - <0.0
-0.13 01 -0.14 01 0.23 01 0.21 01
to - to -
0.12 0.10
Childhood 0.07 $0.03to 0.001 0.07 0.03t0 <0.0 0.06 0.02 0.001 0.06 0.03 0.001
psychosoci 0.11 0.11 01 to to
al risks 0.10 0.10
Model 3"
Neigliborh 0.04 - 0.135 0.07 0.02to 0.010 0.08 0.03 0.002 0.07 0.03 0.002
ood 0.01 to 0. 0.12 to to
disadvanta 10 0.12 0.12
ge during
childhood
Age -0.01 -0.01to- 0.001 -0.01 -0.01to <0.0 -0.01 - <0.0 -0.01 - <0.0
0.00 -0.01 01 0.01 01 0.01 01
to - to -
0.00 0.00
Male sex -0.19 -024to- <0.0 -0.18 -023t0o <0.0 -0.17 - <0.0 -0.15 - <0.0
0.14 01 -0.13 01 0.21 01 0.19 01

020z 11Mdy 0} uo Jasn uopuoT abs|j0) Ausieniun Aq v061 1 85/9Z0eeMN/ale/c601 "0 /I0p/1oBISqe-8]oIe-a0uBApe/ale/woo dno-olwapeoae//:sdiy Woll papeojuMO(]



to -

0.12
Neighborh 0.05 0.0Ito 0.016 003 0.00to 0.044 0.02 -
ood 0.08 0.06 0.00
disadvanta to
ge during 0.05

last 5 years

0.053

0.02

to -
0.10

0.00
to
0.04

0.061

a.  Adjusted for age and sex
b. Adjusted for age, sex and childhood psychosocial risks
c.  Adjusted for age, sex and neighborhood disadvantage during last 5 years
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Table 3. Model characteristics
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2

Model and years of o Too ICC Observations Marginal Conditional
follow-up R’ R’
Model 1°
5 0.16 0.24 0.61 3423 0.027 0.618
9 0.17 0.24 0.59 5010 0.030 0.599
15 0.18 0.25 0.58 6570 0.026 0.591
20 0.18 0.25 0.58 7897 0.022 0.590
Model 2°
5 0.16 0.23 0.59 2481 0.034 0.603
9 0.17 0.23 0.57 3623 0.038 0.590
15 0.18 0.23 0.57 4748 0.030 0.585
20 0.18 0.24 0.57 5712 0.026 0.580
Model 3°
5 0.16 0.24 0.61 3299 0.028 0.622
9 0.17 0.24 0.59 4817 0.030 0.598
15 0.18 0.25 0.58 6272 0.026 0.591
20 0.18 0.25 0.58 7493 0.022 0.589

a.
b.
c.

Adjusted for age and sex

Adjusted for age, sex and childhood psychosocial risks
Adjusted for age, sex and neighborhood disadvantage during last 5 years
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Figure 1: Depression in different ages by neighborhood disadvantage

Figure 2: Mediation effect of own socioeconomic position in the association

between neighborhood disadvantage in childhood and depressive symptoms &
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